Methylotrophic bacteria are widespread microbes which can use one carbon compound as their only carbon and energy sources. Here we report the finished, annotated genome sequence of the methylotrophic bacterium Methylovorus sp. strain MP688, which was isolated from soil for high-level production of pyrroloquinolone quinone (PQQ) in our lab.
Methylotrophic bacteria are a group of bacteria which are able to grow aerobically at the expense of one-carbon compounds, such as methanol, as the sole source of carbon and energy and therefore could serve as biocatalysts for the conversion of methanol to commercially valuable multicarbon compounds like amino acids and cytochromes (4, 5) . Pink-pigmented facultative methylotrophs of the genus Methylovorus are ubiquitous in soil, air, and water environments. Methylovorus sp. strain MP688 (China General Microbiological Culture Collection [CGMCC] no. 4096) was collected from soil by our lab as a pyrroloquinolone quinone (PQQ) producer (8) . The PQQ production rate of the wild-type strain MP688 was determined to be 125 mg/liter without conditional optimization and genetic breeding.
The complete genome sequence of Methylovorus sp. strain MP688 was determined at the Beijing Genome Institute (BGI; Shenjun, China) by using Solexa technology. Draft assemblies were based on 369-Mb reads. All reads provided 129-fold coverage of the genome. The initial assembly of Solexa sequencing data into 11 contigs was provided by BGI, whereas the assembly of contigs into 6 scaffolds was performed with SOAP software. Gaps between contigs were closed by custom primer walks or by long-distance PCR amplification followed by DNA sequencing in our lab.
The genome of Methylovorus sp. strain MP688 consists of a single circular chromosome of 2,862,391 bp with a GϩC content of 55.44%. There are 2,719 putative open reading frames (of which 7 are pseudogenes) by Glimmer, giving a coding intensity of 90.41%. Forty-six tRNA-encoding genes and 2 rRNA-encoding operons were identified. The genome of Methylovorus sp. strain MP688 is highly similar to that of Methylovorus sp. strain SIP3-4 with respect to nucleotide sequence identity (Ͼ98%) and gene order.
16S rRNA analyses have shown that Methylovorus sp. strain MP688 is phylogenetically closely related to Methylovorus sp. strain SIP3-4. The Methylovorus sp. strain MP688 genome provides new sequence data that can be used to further study the evolutionary relationships among organisms in the Methylovorus sp. group (1) .
Genes involved in PQQ biosynthesis have been isolated and identified in the genome. The genome contains pqqABCDE and pqqFG clusters and showed the same arrangement of genes as that in M. extorquens AM1 (2, 3, 6, 7) . In addition, four single pqqA genes were found, which is the highest copy number of pqqA genes in the known PQQ-synthesizing bacteria. The PqqA peptide needs to be produced at a higher level than the other proteins as the peptide itself is a precursor of the PQQ cofactor. Hence, it is estimated that multiple copies of pqqA contribute to high production of PQQ.
The MP688 genome sequence and its curated annotation are important assets with which to better understand the physiology and metabolic potential of Methylovorus and will open up new opportunities for determination of the functional genomics of this species (4, 5) .
Nucleotide sequence accession number. The nucleotide sequence of Methylovorus sp. strain MP688 has been deposited in the GenBank database under accession no. CP002258.
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